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Summary: The relationships of both the external branch of superior laryngeal nerve with the superior thyroidal artery and the recurrent laryngeal nerve with the inferior thyroidal artery were examined on the fixed cadavers of 4 adult women and 26 adult men. A total of 32 external branches of superior laryngeal nerve, 16 on each side, were dissected. When left and right sides were assessed alltogether, 71.9% were medial to the artery while 28.1% were in between the branches. No nerve was found to be lateral to the artery. Thus the type in which the nerve is exposed to surgical trauma was found to be present in 28.1% of the cases. Only 12 of the cadavers could be assessed for symmetry and three fourths were found to have bilaterally symmetric relationship. A total of 52 Recurrent Laryngeal Nerves, 27 on the left and 25 on the right side were dissected. When bilateral symmetry was assessed in 21 cadavers, one third of the Recurrent Laryngeal Nerves were found to be bilaterally symmetrical. Inferior Thyroidal Artery was missing in 4 sides; bilaterally in one cadaver and unilaterally in 2 cadavers. Thus, artery-nerve relationship was assessed on 48 sides, 25 on the left and 23 on the right. On the right, 39.2% were in between the branches while 30.4% were anterior to the artery and 30.4% were posterior. On the left, 52% were in between the branches whereas 44% were posterior and 4% was anterior to the artery. Thus the position of the nerve in between the branches had the highest incidence while the anterior position had the lowest, the differences being statistically insignificant.
It is a well known fact that injury to superior laryngeal and recurrent laryngeal nerves during both carotid endarterectomies and surgical approaches to thyroid and/or parathyroid gland(s) may result in paralysis of one or both of these nerves (Durham and Harrison, 1964; Kambic et al., 1984; Martensson and Terrins, 1985; Lipton et al., 1988) . In thyroid operations, it is essential to preserve the parathyroid glands, superior laryngeal nerve and recurrent laryngeal nerve intact (Lore, 1980) . However, anatomical variations in one or both of these nerves may result in inadvertent injury and cause severe difficulties in respiration and phonation (Lahey, 1944; Moran and Castro, 1951; Durham and Harrison, 1964 ; Moosman and Deweese, 1968).
Vocal cord paralysis due to bi and/or unilateral lesions of the recurrent laryngeal nerve is a highly common complication and may also cause serious problems. Lesions of superior laryngeal nerve are also frequent during thyroid surgery but with less dramatic manifestations (Kambic et al., 1984; Martensson and Terrins, 1985) . The close relationship of superior laryngeal nerve to superior thyroid artery and superior thyroid vein; of recurrent laryngeal nerve to inferior thyroid artery and inferior thyroid vein are both very important, and good care should be taken during thyroid surgery which may necessitate ligation of the vessels (Moran and Castro, 19514 Hunt, 1961 ; Moosman and Deweese, 1968; Kambic et al., 1984; . The external branch of the superior larvn-Correspondance to: Prof. Engin CALGONER, Gazi Oniversitesi Tip Fakiiltesi, Anatomi Anabilim Dali, 06500 Be §evier , Ankara, Turkey geal nerve passes nearer to the superior thyroidal artery and superior thyroidal vein than the internal branch, and thus is more exposed to surgical trauma during the ligation of the upper pole of the gland (Clader et aL, 1957; Hunt, 1961; Durham and Harrison, 1964) . Damage to the external branch of the superior laryngeal nerve results in various degrees of paralysis depending upon the severity of lesions and may lead to hoarseness, weakness and decreased control over the pitch of the voice; giving rise to many social and professional problems (Moran and Castro, 1951; Moosman and Deweese, 1968; Lore et aL, 1977) . The recurrent laryngeal nerve may have various relationships to the arteries, rendering it vulnerable to surgical trauma; thus the surgeon must have both a detailed knowledge of the anatomical variations of laryngeal vesselsnerves with their interrelationships and a meticulous technique to be applied throughout the dissection of the thyroid gland (Bowden, 1955; Clader et aL, 1957; Hunt, 1961; Durham and Harrison, 1964; Kambic et al., 1984; Cernea et al., 1992; Harris, 1992; Lekacos et al., 1992) .
Our aim was to disclose both the variations and the normal anatomy of vessel-nerve relationships so as to diminish the intraoperative nerve injuries.
Materials and Methods
The fixed cadavers of 4 women and 26 men were used. The relationships of both the external branch of superior laryngeal nerve with the superior thyroidal artery and recurrent laryngeal nerve with the inferior thyroidal artery were examined. By using routine anatomical dissection techniques; the vagus nerve was identified and the external branch of superior laryngeal nerve was followed in its course to the inferior constrictor muscle, in close relationship with superior thyroidal artery exposed for closer study. The relationship between superior laryngeal nerve and superior thyroidal artery were classified as follows: (Lennquist et al., 1987) Type A: Nerve, medial to the artery and its branches Type B: Nerve, lateral to the artery and its branches Type C: Nerve, in between the branches of the artery (Fig. 1 ).
By pulling forward the inferior lobes of thyroid gland, the recurrent laryngeal nerve was identified in the groove between trachea and oesophagus on each side, followed in its course along the lower margin of inferior pharyngeal constrictor muscle, exposed for closer study. The relationship between recurrent laryngeal nerve and inferior thyroidal ar- tery was classified as follows (Bowden, 1955; Clader et al., 1957; Kratz, 1973 ; Al-Salihi and Dabbagh, 1989; Hirata, 1992; Lekacos et al., 1992) Type A: Nerve, anterior to the artery and its branches Type B: Nerve, posterior to the artery and its branches Type C: Nerve, in between the branches of the artery (Fig. 2) .
In each case, the artery and nerve relationships were evaluated bilaterally using Fisher's exact Khi square test. The bilateral asymmetry or symmetry of the artery-nerve relationship were also evaluated and these relationships were photographed.
Results

Correlation of the Relationships Between Superior Thyroidal Artery and External Branches of Superior Laryngeal Nerve
A total of 32 superior laryngeal nerves, 16 on each side, were dissected. The relationship between superior laryngeal nerve and superior thyroidal artery was classified as shown in Table 1 .
No nerve was found to be lateral to the artery (Type B). Thus the type (Type C) in which the nerve is exposed to surgical trauma was found to be present in 28.1% of the cases (Figs. 3, 4; Table 1 ).
Only 12 of the cadavers could be assessed for symmetry. 9 out of these (75%) were found to have bilaterally symmetric relationship while 3 (25%) were asymmetrical.
Correlation of the Relationships Between Inferior Thyroidal Artery and Recurrent Laryngeal Nerve
A total of 52 recurrent laryngeal nerves, 27 on the left and 25 on the right side were dissected. Inferior thyroidal artery was missing in 4 sides; bilaterally in one cadaver and unilaterally in 2 cadavers. Thus, artery-nerve relationship was assessed on 48 sides, 25 on the left and 23 on the right. No nonrecurrent laryngeal nerve was found. The relationship between recurrent laryngeal nerve and inferior thyroidal artery was classified as shown in Table 2 .
On the left, location of the nerve anterior to the artery had the lowest possibility while its location in between the branches had the highest possibility and posterior location close to this possibility.
On the right, possibility of finding the nerve anterior or posterior to the artery were the same while its position in between the branches was also close to this possibility, the differences being statistically insignificant.
When left and right sides were assessed altogether; the position of the nerve in between the branches had the highest incidence while the anterior position had the lowest (Figs. 5, 6, 7; Table 2 ).
When the bilateral symmetry was assessed in 21 cadavers, 7 were found to be symmetrical (33.3%) while 14 were asymmetrical (66.6%). Bilaterally symmetric position of the nerve anterior to the artery was not observed, while bilaterally symmetrical position of the nerve either posterior to the artery or in between the branches had the same incidences.
Discussion
Paralysis of the laryngeal nerve is very important both for the layman from the point of being able to speak without embarrassment and for the professional from the point of being able to sing or lecture with success (Hunt, 1961) . The close relationships of superior laryngeal nerve to superior thyroidal artery and of recurrent laryngeal nerve to inferior thyroidal artery or inferior thyroidal vein may give rise to injury of the nerves throughout the thyroid operations if the necessary precautions are not held (Hunt, 1961 ; Moosman and Deweese, 1968; Lore et al., 1977) .
It is a widely held belief that; if the recurrent laryngeal nerve is exposed entirely, then it may be protected in a better way (Lahey, 1944 both makes easier the protection of its branches and also reveals whether its anatomic position is normal or abnormal. When the truncus is missing; one must consider the possibility of a nonrecurrent laryngeal nerve (Lahey, 1944; Hunt, 1961; Lore et al., 1977) . Surgeons generally do not expose the external branch of superior laryngeal nerve since it is technically more difficult than the recurrent laryngeal nerve (Hunt, 1961; Kambic et al., 1984) . For this aim, the vascular pedicle is cut near to the thyroid gland while the upper pole of the gland is being retracted inferiorly during surgery; and no injury to the external branch of superior laryngeal nerve has been reported (Harris, 1992 (Lahey, 1944; Bowden, 1955; Hunt, 1961; Lore et al., 1977) . In our study, no nonrecurrent laryngeal nerve was found to be present among the 52 dissected sides. Some authors have used electrophysiological monitoring of the intrinsic laryngeal muscles technique in order to identify the external branch of superior laryngeal nerve or the recurrent laryngeal nerve (Lipton et al., 1988 ; Rice and Cone-Wesson, 1991; Eisele and Goldstone, 1991). However, detailed knowledge of all the possible anatomical variations of the laryngeal nerves is essential for its routine identification and exposure without any injury (Bowden, 1955; Clader et al., 1957; Durham and Harrison, 1964; Kambic et aL, 1984; Al-Salihi and Dabbagh, 1989; Cernea et al., 1992; Harris, 1992; Lekacos et aL, 1992) .
The Interrelationship Between Superior Laryngeal Nerve and Superior Thyroidal Artery
Clader et al. (1957) found external branches of superior laryngeal nerve under surgical injury risk in 68% of the cases; under questionable risk in 12% of the cases and under no risk in 20% of the cases; according to its distance from the ligature location. Cernea (1992) found the injury rate to be 20% according to the distance of the nerve to the upper pole of the gland, while Lennquist (1987) found this risk to be present in 18% of the cases; the same ratio to be 28.1% in our series. When compared to the data of the investigators who had studied the relationship between the superior laryngeal nerve and superior thyroid artery; our results were found to be in accordance to the data in Lennquist's series (Table 3) . Cernea et al. (1992) found 47% of symmetry and 53% of asymmetry while Durham and Harrison (1964) found symmetry in 1/3 of the cases. These values revealed the different injury risks for each side during bilateral thyroidectomies (Cernea et al., 1992) .
The Interrelationship Between Recurrent Laryngeal Nerve and Inferior Thyroidal Artery
The recurrent laryngeal nerve may be anterior, posterior to the artery or may be lying in between the arterial branches (Bowden, 1955; Wade and Cardiff, 1955; Clader et al., 1957; Kratz, 1973; Lore, 1980 ; Al-Salihi and Dabbagh, 1989; Hirata, 1992; Lekacos et al., 1992; Salama and Mcgrath, 1992) .
In our study of the right side, the possibility of the nerve being in between the arterial branches (39.2%) was the highest. This finding is in conflict with the results of only Lekacos et al. (1992) who found the highest possibility in the posterior position. In our study, the anterior and posterior position of the artery was found to be of equal possibility; in accordance with the findings of Kratz (1973) and Bowden (1955) (Table 4 ). Wade (1955) and Clader (1957) found the nerve mostly to be in between the arterial branches rather than being posterior, and anterior position had the lowest incidence. Salama (1992) found the nerve posterior to the artery or in between the branches with the equal incidences (40.3%) while the anterior position being the least possible (19.4%). Al Salihi (1989) found the nerve to be in between the branches (36.8%), anterior to the artery (34%) or posterior (29.2%) of the artery. Thus our findings more or less resemble the other series in the literature. On the left side, highest incidence of the nerve is found to be to the posterior of the artery; followed by the incidence of being in between the artery branches and the lowest incidence of being anterior. This finding is the same in all series but only Al-Salihi (1989) who found the anterior position being at the second place. Wade et al. (1955) and Hunt (1961) pointed out that the aforementioned highest possibility for the posterior position of the nerve resulted in the lowest surgical risk. In our series, Recurrent laryngeal nerve was found to be in between the artery branches (52%); followed by the posterior (44%) and the anterior (4%) positions (Table 5 ). Although we found that the position with the highest incidence was in between the branches, there was not a big difference between this incidence and the following incidence of the posterior position; rendering our series parallel to other authors' findings.
When the two sides are assessed altogether; most of the authors have found the nerve being posterior to the artery (49.2%) followed by being in between the branches (33.5%) and with the least possibility being to the anterior of the artery (17.3%). In our series, the highest possibility was being in between the branches (45.8%), followed by being to the posterior (37.5%) and anterior (16.7%) of the artery ( Table 6 ). In the literature; the nerve has been found to be mostly in between the artery branches on the right side and mostly posterior to the artery on the left side whereas in our series the nerve was mostly in between the branches on both sides; all of the differences between right and left sides being statistically insignificant (Tables 4, 5, 6).
In the literature, 99 cases among 311 were reported to have a symmetrical position (Bowden, 1955) . In accordance we found 7 cases out of 21 to be symmetrical.
Conclusion
In conclusion, the commonest position of the external branch of superior laryngeal nerve being The superior laryngeal nerve position was found to be mostly symmetrical between the right and left sides while the recurrent laryngeal nerve position was mostly asymmetrical. 
